Application of an erythrocyte aluminum assay in the diagnosis of aluminum-associated microcytic anemia in patients undergoing dialysis and response to deferoxamine therapy.
A method for measuring erythrocyte aluminum content was developed. Erythrocyte aluminum levels correlated with plasma aluminum concentrations in normal controls and in patients undergoing dialysis (r = 0.90, p less than 0.001). In vitro studies showed that erythrocyte aluminum concentrations were not altered by contamination of blood samples, which is a common problem with plasma determinations. The need for anticoagulation and rapid processing were disadvantages of this assay. In the dialysis population studied, the correlative data between mean cell volume and both plasma and erythrocyte aluminum levels (r = -0.50, p less than 0.001; and r = -0.69, p less than 0.001) and lack of correlation with serum ferritin suggested that aluminum overload and not iron deficiency was the cause of microcytic anemia. Patients undergoing continuous ambulatory peritoneal dialysis had lower plasma and erythrocyte aluminum levels and absence of microcytic anemia compared with patients undergoing hemodialysis. Therapy with deferoxamine in 13 patients with aluminum-related microcytic anemia resulted in a decrease in erythrocyte and plasma aluminum content in all patients (265.5 +/- 69.2 micrograms/L to 22.6 +/- 9.7 micrograms/L and 196 +/- 30 micrograms/L to 129 +/- 13.8 micrograms/L). The relatively smaller decrease in plasma aluminum levels suggested mobilization of aluminum from tissues other than erythrocytes. Aluminum chelation most probably occurred from premature erythrocytes, because in vitro studies showed that deferoxamine was unable to chelate aluminum from mature erythrocytes. Hemoglobin level, hematocrit measurement, and mean cell volume showed significant improvement (p less than 0.001). Ten patients showed normalized mean cell volume after 6.2 +/- 2 months of therapy.(ABSTRACT TRUNCATED AT 250 WORDS)